Background: This study aimed to determine the value of Beta angle for a sample of Iraqi adults with class I skeletal and dental relations and to verify the existence of sexual dimorphism and to find out the relation between this angle and other craniofacial measurements. Materials and Methods: Sixty dental students (23 males and 37 females) with an age ranged between 20-31 years old and having class I skeletal and dental relations were chosen for this study. Each student was subjected to clinical examination and digital true lateral cephalometric radiograph. The radiographs were analyzed using AutoCAD 2007 computer program to measure the angular and linear variables. Descriptive statistics were obtained for the measurements for both genders and total sample; independent samples t-test was performed to evaluate the gender difference and Pearson's correlation coefficient test used to detect the relation between the Beta angle and other measurements.
INTRODUCTION
Freeman (1) stated that, even before Edward H. Angle introduced his classification of malocclusion to the profession in the early 1900's, the anteroposterior relation of mandible to maxilla was a most important diagnostic criterion. This relationship can be determined from clinical observation to some degree, but it can be much more accurately evaluated from a lateral radiograph. Broadbent's (2) introduction of his cephalometer in 1931 made such films available, although they were used primarily for research and growth studies until the late 1940's.
From 1947 till 2009, many methods had been developed to assess the anteroposterior (sagittal) jaw relationship. For every method, there are many advantages and disadvantages, but still the ANB angle (7) is the most popular one. In 2004, Baik and Ververidou (37) established a new cephalometric measurement, named the Beta angle, to assess the sagittal jaw relationship with accuracy and reproducibility. In this angle, three skeletal landmarks-point A, point B, and the apparent axis of the condyle-were used to measure an angle that indicated the severity and the type of skeletal dysplasia in the sagittal dimension. They found that subjects with a Beta angle between 27° and 35° had a Class I skeletal pattern, a Beta angle less than 27° indicated a Class II skeletal pattern, a Beta angle greater than 35° indicated a Class III skeletal pattern and there (1) carried out a lateral cephalometric study in the natural head position on Indian adults to determine the norms for Beta angle and Wits appraisal and also to correlate Beta angle with the Wits appraisal and ANB angle. The results indicated that there was no significant difference in the norms for males and females. Beta angle showed a negative linear correlation with ANB angle and Wits appraisal.
This study aimed to determine the value of Beta angle for a sample of Iraqi adults with class I skeletal and dental relations and to verify the existence of sexual dimorphism and to find out the relation between this angle and other craniofacial measurements.
MATERIALS AND METHODS

Sample
Out of 80 clinically examined under and postgraduate students in the College of Dentistry, University of Baghdad with an age ranged between 20-31 years, 60 students (23 males and 37 females) were selected having normal occlusion, full permanent dentition regardless the third molars, and ANB angle equals to 2°±2° and MP-SN angle equals to 32°±5° (7) .
cephalostat with the sagittal plane of the head vertical, the Frankfort plane horizontal, and the teeth were in centric occlusion. Every lateral cephalometric radiograph was analyzed by AutoCAD program 2007 to calculate the angular and linear measurements. Once the picture was imported to the AutoCAD program, it will appear in the master sheet on which the points and planes were determined, and then the measurements were obtained. The angles were measured directly as they were not affected by magnification while the linear measurements were divided by scale (the ruler in the nasal rod) for each picture to overcome the magnification. In the statistical evaluation, the following levels of significance are used: P > 0.05 NS Non-significant 0.05 ≥ P > 0.01 * Significant 0.01 ≥ P > 0.001 ** Highly significant P ≤ 0.001 *** Very highly significant
RESULTS AND DISCUSSION
In this study, the normal value of the Beta angle had been determined for a sample of Iraqi adults with class I dental and skeletal relations with its relation to different craniofacial measurements.
In Iraq, two studies had been done using this angle as a measurement that determine the features of class II and III (44, 45) depending on the value of Baik and Ververidou (37) . The variables will be discussed under two headings:
1-Descriptive statistics and gender difference a.
Angular measurements
The results showed that all of the angular measurements except MP-SN angle and saddle angle were larger in males than females with a non-significant difference. Saddle angle was larger significantly in females than males; this comes in agreement with Yassir (46) and this was considered normal as the saddle angle increased with the decreased of ANB angle (47) . The mean value of SN-MP was smaller significantly in males than females indicating that the males had a tendency towards forward rotation.
The value of Beta angle was slightly higher than Baik and Ververidou (37) and Kamalamma (40) due to the age factor in the first as they conducted their study on subjects had age between 9 and 15 years old and the head position during taking the radiograph in the second. There was nonsignificant genders difference and this comes in agreement with Baik and Ververidou (37) and Kamalamma (40) .
b. Linear measurements
The results indicated that all the linear measurements were significantly larger in males than females. This may follow the general rule that females are slightly smaller than males in all dimensions (48) .
Relation between Beta angle and other measurements
The results showed that Beta angle correlated significantly in negative direction with ANB and saddle angles. This comes in agreement with Kamalamma (40) , while it correlated directly and significantly with the S-Ar-Go angle.
Beta angle also correlated directly and significantly with the mandibular length in so as the mandibular length increased, the Beta angle increased and this becomes obvious in Class II and III jaws relation (44, 45) . On the other hand, the other linear and angular measurements had no significant correlation with Beta angle. 
